Inhibition of tetraphenylphosphonium-induced NMR-visible lipid accumulation in human breast cells by chlorpromazine.
The effects of chlorpromazine (CPZ) on the lipid accumulation induced by the cationic lipophilic compound tetraphenylphosphonium chloride (TPP) were examined using proton nuclear magnetic resonance spectroscopy (NMR), lipid extraction and thin layer chromatography (TLC), and electron microscopy (EM). Chlorpromazine at concentrations of 12 or 25 microM significantly reduced the NMR-visible lipid accumulation induced by a 48-h treatment with 6.25 microM TPP in the human breast cell line, HBL-100, without affecting cell viability. TPP caused threefold increases in whole-cell triglyceride levels that were attenuated by the addition of CPZ. Electron micrographs of TPP-treated HBL-100 cells showed that the destruction of mitochondria was accompanied by the accumulation of lipid droplets and myelinoid bodies. The addition of CPZ to TPP-treated cells reduced the occurrence of lipid droplets but not of mitochondrial destruction. Treatment with CPZ, in the presence or absence of TPP, resulted in large cytoplasmic inclusions indicating the inhibition of lysosomal metabolism. The induction and attenuation of NMR-visible lipids in conjunction with concomitant changes in both intracellular lipid droplets and whole-cell triglyceride levels provides evidence that NMR-visible lipids arise from cytoplasmic neutral lipid droplets. The observation that CPZ, a known inhibitor of lysosomal and cytosolic lipid metabolism, attenuates the formation of neutral triglycerides indicates that lysosomal processing may be a major step in the accumulation of NMR-visible lipid in breast cell lines.